Alarm calls facilitate some antipredatory benefits of group living but may endanger the caller by attracting the predator's attention. A number of hypotheses invoking kin selection and individual selection have been proposed to explain how such behaviour could evolve. This study tests eight hypotheses for alarm call evolution by examining the responses of tufted capuchin monkeys to models of felids, perched raptors and vipers. Specifically, this study examines: (1) differences between individuals in their propensity to call in response to different threat types, (2) whether there is an audience effect for alarm calling and (3) the response of conspecifics to alarms. Results indicate that the benefits likely to be afforded to the caller vary with stimulus type. Alarm calling in response to felids is most likely selfish, with calls apparently directed towards both the predator and potential conspecific mobbers. Alarm calling in response to vipers attracts additional mobbers as well, but also appears to be driven by kin selection in the case of males and parental care benefits in the case of females. Alarm responses to perched raptors are rare, but seem to be selfish, with callers benefiting by recruiting additional mobbers.
Alarm calls facilitate some antipredatory benefits of group living but may endanger the caller by attracting the predator's attention. A number of hypotheses invoking kin selection and individual selection have been proposed to explain how such behaviour could evolve. This study tests eight hypotheses for alarm call evolution by examining the responses of tufted capuchin monkeys to models of felids, perched raptors and vipers. Specifically, this study examines: (1) differences between individuals in their propensity to call in response to different threat types, (2) whether there is an audience effect for alarm calling and (3) the response of conspecifics to alarms. Results indicate that the benefits likely to be afforded to the caller vary with stimulus type. Alarm calling in response to felids is most likely selfish, with calls apparently directed towards both the predator and potential conspecific mobbers. Alarm calling in response to vipers attracts additional mobbers as well, but also appears to be driven by kin selection in the case of males and parental care benefits in the case of females. Alarm responses to perched raptors are rare, but seem to be selfish, with callers benefiting by recruiting additional mobbers. Keywords: antipredatory behaviour; audience effect; Cebus apella nigritus; mobbing; predator model experiments; tufted capuchin Alarm calls are ubiquitous among birds and mammals and facilitate proposed antipredatory benefits of group living including the many-eyes effect (Lima 1995) and cooperative defence (Curio 1978) . However, the benefits afforded to the caller need to be explained because vocalizing in the presence of a predator may attract the predator's attention (e.g. Ivins & Smith 1983). Several hypotheses invoking kin selection (Maynard Smith 1965) and individual selection (e.g. Charnov & Krebs 1975) have been developed to explain how this apparently costly behaviour can evolve (reviewed in: Klump & Shalter 1984; Hauser 1996; Caro 2005) . Many tests of these hypotheses have been conducted in avian and rodent taxa (e.g. Smith 1978; Davis 1984; Sherman 1985; Taylor et al. 1990; Hoogland 1996; Neudorf & Sealy 2002; Shelley & Blumstein 2005) but only two studies have appropriately tested some of these hypotheses among primates (Cheney & Seyfarth 1981 , 1985 Zuberbühler et al. 1999) . Furthermore, few studies have differentiated between alarms given to different predator types, although this has been shown to affect the selective pressures that act on alarm calling (Sherman 1985; Zuberbühler et al. 1999 ). This study tests predictions associated with eight hypotheses (see Table 1 ) for the evolution of alarm calls in tufted capuchin monkeys in Iguazú National Park, Argentina, by examining their reactions to models of felids, raptors and venomous snakes.
The earliest hypothesis developed to explain the evolution of alarm calls was based on kin selection; alarm calling may be selected for if calling decreases the predation risk of relatives of the caller and thereby increases the caller's indirect fitness (Maynard Smith 1965) . Several additional hypotheses explain how alarm calling can evolve through individual selection. First, similar to the kin selection hypothesis, alarm callers may benefit by alerting offspring to the predator's presence ('parental care': Williams 1966) . Whether costly parental behaviour should be considered kin selection or individual selection is a matter of contention (cf. Dawkins 1976; Bertram
